Introduction
Polysulfides of the rare-earth metals (Ln) have been known for over 100 years. 1, 2 The most common types of these materials are LnS 2 3,4 and LnS 2−x , 5, 6 but well-defined, more complicated species such as Ln 8 S 14.9 (Ln = Dy, Ho) have also been described. 7 The synthetic routes to such lanthanide polysulfides normally require high-temperature and/or high-pressure techniques. 8, 9 In sharp contrast, molecular lanthanide complexes containing polysulfide ligands remain little explored, although a number of interesting inorganic [10] [11] [12] [13] [14] [15] [16] [17] and organometallic [18] [19] [20] Unfortunately, numerous other crystallization attempts from various mixed solvent system did not yield crystals suitable for X-ray analysis, hence the nature of the sulfur containing species from this second reaction remain unknown. The analogous reaction of Yb(Tp iPr2 ) 2 (2) with sulfur was found to be more straightforward. Stirring of equimolar amounts (Yb : S) of 2 and sulfur in toluene for 24 h caused a color change from bright red to amber.
Recrystallization of the reaction product from n-pentane afforded orange, cube-like single crystals of 5·2C 5 H 12 suitable for X-ray diffraction.
The constitution and molecular structure of compounds 3, 4 and 5 were revealed by single crystal X-ray diffraction studies. The structures of 3 and 5 are shown in Fig. 1 and 2 33 Certainly this accounts for the fairly low isolated yield of compound 5 (32%). In accordance with the overall C 2 -symmetry of the molecule, the 11 (7), Yb-N22 2.421(7), Yb-N32 2.406(6), Yb-N41 2.304(7), Yb-N42 2.244(7), Yb-N52 2.443(7), Yb-S1 2.703(2), S1-S2 2.072(3), S2-S2' 2.044(5), Yb-S1-S2 106.0(1), S1-S2-S2' 106.8(1), S1-S2-S2'-S1' dihedral angle 69.5(6).
Conclusions
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Experimental section

Synthesis of complex 3
(i) Sulfur flakes (56.7 mg, 0.22 mmol S 8 ) were added to a stirred toluene solution of 1 (239 mg, 0.22 mmol) at r.t. After only about a minute the color changed from dark green to orange, with substantial amount of unreacted sulfur (ca. 28 mg) at the bottom of the round-bottom flask. Decantation from the unreacted sulfur, followed by solvent removal gave a slightly sticky, yellow solid. Extraction with n-pentane left behind a small amount of pale yellow solid, shown to be sulfur (orthorhombic) by X-ray diffraction on crystals obtained from Et 2 O/THF solvent mixture. Crystallization attempts from n-pentane only produced powdery solids. Crystallization from Et 2 O/n-hexane solvent mixtures, two attempts, produced small amounts of yellow crystals which were again shown to be sulfur (orthorhombic and monoclinic forms). Ultimately from THF/hexamethyldisiloxane (HMDSO), a small number of pale yellow crystals were harvested, which proved to be compound 3.
(ii) Small amounts of sulfur flakes were added to a stirred THF solution of 1 (523 mg, 0.484 mmol) at r.t. After the addition of only 16 mg (0.5 mmol of S) the original dark green color changed to orange. Solvent removal gave a slightly sticky, yellow solid. Crystallizations from Et 2 O/n-hexane solvent mixtures, twice produced crystals of compound 3. Numerous other crystallization attempts failed to produce crystals suitable for X-ray analysis and failed to give sulfur-containing material.
Synthesis of complex 5
Powdered sulfur (14 mg, 0.44 mmol) was added to a solution of compound 2 (484 mg, 0.44 mmol) in toluene (20 ml 
